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the parallel rays, and a piece of red glass may be interposed to mitigate the effects of chromatic dispersion.
To find the position of the focal lines of a small pencil incident obliquely upon a plane refracting surface of index /A.
The complete system of rays issuing from Q (fig. 8) and refracted at the plane surface GA is symmetrical about the line QC drawn through Q perpendicularly to the surface. Hence, if QA be the central ray of the pencil, the
secondary focus g2 lies at the intersection of the refracted ray with the axis. If 0 be the angle of incidence, 9" of refraction, AQ = u, Aq2 = v2, then
Vo    sin &
- = ••-.—,, u     sin 9
•(1)
To find the position of the primary focus qL, let QA' be a neighbouring ray in the primary plane (that of the paper) with angles of incidence and refraction 9" 4- 8<jf> and 9"' + §9", A^ = v^ We have
AA' cos <f> = uS(j),               AA1 cos <f>'= v^Sff)';
moreover, by the law of refraction,
cos 9* o(j> = yu, cos cj>'8(j)';
and thus
-Wj. _ fJi COS2 9"
u       cos2 9"
•(2)
If the refracting surface be curved, with curvature I/r, we get by similar reasoning
/t cos3 9'     cos2 9* _ ^ cos 9" — cos 9* _
u                r
/J,       1       fJb COS 0' — COS 9"
vz    u               r
in which (1) and (2) are of course included as particular cases.
.(3) .(4)irst order in the angle of the pencil, and not, as before, a quantity of the second order. If, however, we neglect this aberration and group the rays in succession according to the two sets of lines of curvature, we sec that the pencil of rays passes through two focal lines perpendicular to one another.and to the central ray, and situated at the centres of curvature of the orthogonal surface. At some intermediate place the section of the pencil is circular.
